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In this research, we developed a modular robot by improving our previous rescue robot. The previous robot 
has many serially connected crawlers to realize high mobility. However, the number of the crawler units was 
fixed and the operator could not customize the robot for the given task. In this research, we modularized our 
previous robot to solve this problem. We conducted experiments and demonstrated that the proposed robot can 
be applied to various search tasks by changing its formation. 


























































(c) Pulley module        (d) PC module 
Fig.2 モジュールの種類 
 
Table 1  モジュールの仕様 
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Length [cm] 25 25 25 25 
Height [cm] 15.5 15 15 12.5 
Width [cm] 23 23 23 24.5 
Weight [kg] 2.2 2.2 2.2 2.6 
 Fig.7 に従来機構，4 モジュールの提案機構を示す． 
 
 
(a) 従来ロボット     (b) 提案ロボット 

























(a) 1 モジュールロボット   (b) 天井裏の入り口 
 
 
(c) 入り口からの映像     (d) ロボットからの映像 
Fig.8 天井裏走行実験 
このモジュールロボットは LED ライトを 2 つ，全方位
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Bump [cm] 5 15 20 25 
Dent [cm] 15 20 25 25 
Minimum turning 
radius [cm] 
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Red target Red target
Robot
 

































[1] R. R. Murphy et al., “Search and rescue robotics,” in Springer 
Handbook of Robotics,  B. Sciliannopp et al., Eds.  
1151–1173, 2008. 
[2] A. Kamimura,H.Kurokawa,“High-step climbing by a crawler 
robot DIR-2 - realization of automatic climbing motion 
-”,Intelligent Robots and Systems, 2009. IROS 2009. IEEE/RSJ 
International Conference on,618–624,2009. 
[3] H. Miyanaka, N. Wada, T. Kamegawa, N. Sato, S. Tsukui, H. 
Igarashi, F. Matsuno, “Development of an unit type robot 
[KOHGA2] with stuck avoidance ability”,Proceedings of IEEE 
International Conference on Robotics and Automation, 
3877–3882, 2007. 
[4] E.Rohmer,K.Ohno,T.Yoshida,K.Nagatani,E.Konayagi,S.Tadoko
ro,“Integration of a sub-crawlers' autonomous control in Quince 
highly mobile rescue robot”, 2010 IEEE/SICE International 
Symposium on,System Integration (SII),78–83,2010. 
[5] L. Shao, B. Guo, Y. Wang, “An overview on theory and 
implementation of snake-like robots,” IEEE International 
Conference on Mechatronics and Automation (ICMA 2015), 
Aug. 2015, pp. 70-75, ISSN: 2152-7431 
[6] S. Murata, H. Kurosawa, “Self-Reconfigurable Robot,” IEEE 
Robotics & Automation Magazine  Vol. 14 , Dec. 2007, pp. 
71-78, ISSN: 1070-9932 
[7] K. Ito and H. Maruyama, “Semi-autonomous serially connected 




[8] M. Mizutani, H. Maruyama, and K. Ito, “Development of 
autonomous snake-like robot for use in rubble,” Proc. IEEE Int. 
Conf. Safety, Security, and Rescue Robotics,  IEEE Press, Nov. 
2012, pp. 1-7, doi: 10.1109/SSRR.2012.652388 
[9] Y. Yokokohji, “Interface design for rescue robot 
operation-introduction of research outcomes from the 
human-interface group of the DDT project,” J. Robot. Soc. Japan, 
vol. 22, no. 5, 2004, pp. 566–569. 2012, pp. 1–7, 2012. 
 
